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Abstract The purpose of this replication study was to examine the relationships among
life satisfaction, positive youth development and problem behaviour. The respondents were
7,151 Chinese Secondary 2 (Grade 8) students (3,707 boys and 3,014 girls) recruited from
44 schools in Hong Kong. Validated assessment tools measuring positive youth devel-
opment, life satisfaction and problem behaviour were used. As predicted, positive youth
development was positively correlated with life satisfaction, and positive youth develop-
ment and life satisfaction were negatively correlated with adolescent problem behaviour.
Based on a series of structural equation models, the present ﬁndings replicated the previous
ﬁndings that adolescents with a higher level of positive youth development were more
satisﬁed with life and had lesser problem behaviour, with higher level of life satisfaction
and lower level of problem behaviour mutually inﬂuencing each other. These replicated
ﬁndings provide a further advance in the literature on positive youth development, par-
ticularly in the Chinese context. Implications for future research and intervention were
discussed.
Keywords Adolescents  Positive youth development  Life satisfaction 
Problem behaviour  Replication
1 Introduction
In contrast to the focus on adolescent pathologies and problems, positive youth develop-
ment emphasizes on talents, strengths, potentials, and positive attributes of young people
(Child Trends 2003; Damon 2004). Although there are different views of the nature of
positive youth development qualities in the literature, it is commonly referred to the
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DOI 10.1007/s11205-011-9786-9competencies of (a) self-understanding and cultivating discipline, (b) working with others,
communicating, cooperating, negotiation, and building relationships, (c) coping, adapting,
and being responsible, and (d) making good judgments, evaluating, making decisions and
problem solving. Catalano et al. (2004) pointed out that there are ﬁfteen basic youth
development constructs, including bonding, social competence, emotional competence,
cognitive competence, behavioural competence, moral competence, self-efﬁcacy, prosocial
norms, resilience, self-determination, spirituality, clear and positive identity, beliefs in the
future, prosocial involvement and recognition for positive behaviour.
There are theoretical propositions maintaining that positive youth development inﬂu-
ences the well-being and health outcomes of an individual. For example, in the model
developed by Lent (2004), positive development attributes such as self-efﬁcacy affect life
satisfaction. The social learning theory proposed by Bandura (1997) also posited that self-
efﬁcacy contributes to positive health outcomes and adjustment. In the existential litera-
ture, logotherapy suggests that meaning in life ﬁlls ‘‘existential vacuum’’ thus leaving no
space for the development of psychopathology. Empirically, there are research ﬁndings
showing that positive youth development attributes, like owning bonding and social roles,
were closely related to adolescent life satisfaction (Paxton et al. 2006). Several positive
youth development constructs, like social and emotional competencies (Ciarrochi et al.
2003), academic and social self-efﬁcacy (Vecchio et al. 2007), prosocial motivation and
behaviour (Caprara and Steca 2005; Gebauer et al. 2008), spirituality and religiosity
(Laudet and White 2008; Zullig et al. 2006), and mastery and ethnic identity (Sam 1998)
were found to act as signiﬁcant predictors of life satisfaction.
As adolescents having weak resilience, poor psychosocial competencies, blurred self-
identity and low self-efﬁcacy are likely to have poor developmental outcomes, there are
theoretical accounts regarding the inﬂuence of positive youth development on mitigating
adolescent problem behaviour. Based on the concepts of protective factors in resilience
literature, it can be conjectured that internal resources such as psychosocial competencies
and external resources such as bonding (e.g., Jessor et al. 2003) would protect individuals
from life stresses, thus minimizing the occurrence of problem behaviour. There are
researches showing that positive youth development was negatively relate to problem
behaviour, such as substance abuse and delinquency. In North America, Catalano et al.
(2004) showed that around 96% of the 25 well-evaluated positive youth development
programs reduced problem behaviour; whereas in Hong Kong, Shek (2010a) found that
positive youth behaviour was negatively related to behavioural intention to engage in
problem behaviour among Chinese adolescents.
Besides positive youth development, life satisfaction also has an inverse relationship
with adolescent problem behaviour. Studies showed that life satisfaction was negatively
associated with sexual risk-taking behaviours (Valois et al. 2002), substance abuse
(Desousa et al. 2008), and violence and aggression (MacDonald et al. 2005) among ado-
lescents. Heavy substance or tobacco use in adolescence, in turn, contributed to lower
levels of life satisfaction, relationship satisfaction, and physical and mental health in
adulthood longitudinally (Fergusson and Boden 2008; Georgiades and Boyle 2007).
There are several limitations in the literature pertinent to the relationships among
positive youth development, life satisfaction and adolescent problem behaviour. First,
existing ﬁndings on the predictive effects of positive youth development on life satisfaction
and problem behaviour are quite piecemeal, and few researchers have included multiple and
validated measures of positive youth development in one single study (Sun and Shek 2010).
Shek (2010b) also pointed out that compared with other age groups such as old people, there
are comparatively fewer studies on the quality of life of children and adolescents.
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123Second, in contrast to the existence of studies examining the effect of positive youth
development on life satisfaction, there are few studies on how life satisfaction may con-
tribute to positive youth development. In the review conducted by Diener et al. (1999), it
was observed that while there were many studies on the demographic correlates of life
satisfaction, research ﬁndings on the effect of life satisfaction on positive youth devel-
opment were almost non-existent. As life satisfaction constitutes inner psychological
resources (e.g., emotional stability), it is hypothesized that life satisfaction would affect
positive youth development, such as social relationship and prosocial involvement.
Third, while there are different possibilities pertinent to the inter-relationships among
positive youth development, life satisfaction and problem behaviour, this is a neglected area
and there are few related research studies. For example, in their review of research on
subjective well-being in the past three decades, Diener et al. (1999) could not unearth any
systematic studies on the relationships among positive youth development, life satisfaction
and problem behaviour. The inter-relationships among these variables would become more
complicated when researchers treat life satisfaction as a mediator between positive youth
development and adolescent problem behaviour. In the existing literature, many studies
treated life satisfaction either as an outcome variable (e.g., Gebauer et al. 2008)o ra sa
predictor (e.g., Heisel and Flett 2004), while several studies examined the mediating
inﬂuence of life satisfaction on problem behaviour (McKnight et al. 2002; Suldo and
Huebner 2004). Pavot and Diener (2008) also pointed out that ‘‘investigators have only
recently begun to focus on outcomes that are predicted by life satisfaction. Future research
needs to focus not only on the factors that contribute to the experience of life satisfaction,
but also on the effects life satisfaction has on future behaviour and life outcomes.’’ (p. 147).
Finally, although integrative models were tested by using structural equation modelling
or hierarchical regressions to demonstrate the predictive effect of positive youth devel-
opment on problem behaviour (Jessor et al. 2003; Lent et al. 2005), these cross-sectional
studies did not examine the reverse predictive effect of problem behaviour on positive
youth development. This research gap can be ﬁlled by testing the predictive relationship of
positive youth development to life satisfaction and problem behaviour, as well as possible
reverse or even bidirectional relationships in one single study.
To address this, Sun and Shek (2010) examined the relationships among life satisfac-
tion, positive youth development and problem behaviour in a total of 7,975 Secondary 1
(Grade 7) students. As predicted, positive youth development and life satisfaction were
positively correlated, and both of them had negative relationships to problem behaviour.
Based on latent variable analyses, the ﬁndings suggest that adolescents with higher levels
of positive youth development are more satisﬁed with life and have lesser problem
behaviour, with a bidirectional relationship between life satisfaction and problem behav-
iour. Although the ﬁndings are pioneering, there is still a question of whether their ﬁndings
could be replicated over time.
In the realm of science, replication has been regarded as an important strategy for
conﬁrming the validity of scientiﬁc investigations. Fahs et al. (2003) pointed out that
‘‘replication of research is essential to the building and continued development of the
scientiﬁc basis of any discipline.’’ (p.67). Reese (1999) similarly reminded that ‘‘although
replication research is often disvalued as ‘derivative’, it can be an invaluable aid to sci-
entiﬁc progress.’’ (p.1). King (1995) also stated that ‘‘the most common and scientiﬁcally
productive method of building on existing research is to replicate an existing ﬁnding—to
follow the precise path taken by a previous researcher, and then improve the data or
methodology in one way or another.’’ (p.445). The role of replication in guarding against
uncritical acceptance of research ﬁndings is also proposed by different researchers. Singh
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123et al. (2003) asserted that ‘‘replication serves the fundamental role of protecting against the
uncritical acceptance of empirical results. It is thus as important as the core academic
practices of peer review and publication of research, and is necessary for any stream of
scientiﬁc inquiry to develop the requisite rigor of a science.’’ (p.533–534). Hubbard and
Vetter (1996) similarly argued that replication ‘‘protects against the uncritical assimilation
of specious empirical results into the literature. Replications with extensions serve to
determine the scope and limits of empirical ﬁndings by seeing if they can be generalized to
other populations, contexts, time periods, geographical areas, and so on.’’ (p.153). It is
necessary to realize that studies utilizing multivariate statistics easily capitalize on chance.
Therefore, replication is always important.
Against the above background, the present study attempted to replicate the ﬁndings
reported by Sun and Shek (2010) using the same cohort of participants over time. Con-
sistent with their ﬁndings, the general hypotheses of this study were: (1) positive youth
development would be positively related to life satisfaction; (2) positive youth develop-
ment would be negatively related to adolescent problem behaviour; and (3) life satisfaction
would be negatively related to adolescent problem behaviour. Besides, the following
models were tested:
• Model 1: It was hypothesized that positive youth development would have a positive
effect on life satisfaction but a negative effect on problem behaviour, with life
satisfaction partially mediating the impact of positive youth development on problem
behaviour. (i.e., partial mediation model)
• Model 2: It was hypothesized that positive youth development would have a positive
effect on life satisfaction, and that life satisfaction would have a negative effect on
problem behaviour. (i.e., full mediation model)
• Model 3: It was hypothesized that adolescent problem behaviour would have negative
effects on positive youth development as well as life satisfaction, and that life
satisfaction would have a positive effect on positive youth development. (i.e., reverse
effect model)
• Model 4: It was hypothesized that positive youth development and life satisfaction
would have a bidirectional relationship. Both positive youth development and life
satisfaction would have negative effects on problem behaviour. (i.e., non-recursive
model with a bidirectional path between exogenous and one endogenous variables)
• Model 5: It was hypothesized that positive youth development would have a
bidirectional relationship with life satisfaction and a negative effect on problem
behaviour. Also, life satisfaction and problem behaviour would have a bidirectional
relationship. (i.e., non-recursive model with two bidirectional paths)
• Model 6: It was hypothesized that positive youth development would have a positive
effect on life satisfaction and a negative effect on problem behaviour, with life
satisfaction and problem behaviour having a bidirectional relationship. (i.e., non-
recursive model with a bidirectional path between two endogenous variables)
2 Method
2.1 Participants and Procedure
Sun and Shek (2010) reported ﬁndings based on the initial cross-sectional data of a lon-
gitudinal evaluation of the Project P.A.T.H.S. (see Shek and Sun 2009 for details of the
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(Grade 7) students from 48 secondary schools, and they responded to an objective outcome
evaluation questionnaire at the beginning of the school year. In the present study, the
respondents were the same cohort promoted to Secondary 2 (Grade 8) level in 2007-08
school year. As three schools had withdrawn, there were 7,151 respondents, and they
completed the same objective outcome questionnaire at the beginning of the school year.
Among these respondents, 3,707 (51.8%) were boys and 3,014 (42.1%) were girls, with the
remaining 6.1% not reporting their gender. A majority of the students reported their age as
13 (59.8%), 14 (17.2%) or 12 (11.2%).
Similar to the previous study, data were collected at the schools by trained research staff
and/or school teachers with adequate advance brieﬁngs. Parental and school consent were
obtained prior to data collection. At the time of data collection, student consent was sought,
the purpose of the study was mentioned, and the conﬁdentiality of the data collected was
repeatedly emphasized to all students. After giving instructions, adequate time was pro-
vided for all students to respond to all scales in the questionnaires in a self-administration
format. No students refused to complete the questionnaires.
2.2 Instruments
2.2.1 Assessment of Positive Youth Development
Positive youth development was measured by the modiﬁed Chinese Positive Youth
Development Scale (Shek et al. 2008), on a six-point rating scale (except spirituality
subscale using a seven-point rating scale). A detailed description of the scale and its
psychometric properties can be found in Shek et al. (2007) and Shek and Ma (2010). The
scale examines 15 positive youth development constructs (Table 1). Global positive youth
development was obtained by averaging the mean of each subscale.
2.2.2 Assessment of Life Satisfaction
Life satisfaction was measured by the ﬁve-item Life Satisfaction Scale on a six-point rating
scale (Diener et al. 1985), which assesses global judgment of one’s quality of life. The
Chinese translation was found to have acceptable psychometric properties (Shek 2004).
2.2.3 Assessment of Problem Behaviour
Problem behaviour was measured by three subscales: substance abuse is an eight-item measure
using a seven-point rating scale; delinquency is a 12-item measure using a seven-point rating
scale; and intention to engage in problem behaviour is a ﬁve-item measure using a four-point
rating scale. These subscales were found to have acceptable construct validity (Shek 2004).
Global problem behaviour was obtained by averaging the mean of each subscale.
2.3 Data Analyses
The hypothetical models were tested by structural equation modelling (SEM) via LISREL
8.80 (Byrne 1998;J o ¨reskog and So ¨rbom 2006). SEM is an advanced statistical technique
which combines factor analysis and multiple regression analysis. And it is used to analyze
structural relationships between measured variables and latent variables. In SEM, one or
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123more competing models are tested and different goodness of ﬁt indices can be used to show
which model ﬁts better than others (Hu and Bentler 1999). A survey of the literature shows
that SEM is commonly used to examine survey data (Schumacker and Lomax 2004).
One assumption of using maximum likelihood estimation in SEM is multivariate normal
distribution. In case this assumption cannot be met, there are several solutions, including
the use of other estimation procedures such as Weighted Least Squares (WLS), Diagonally
Weighted Least Squares (DWLS) and Robust Maximum Likelihood (RML). Many
researchers suggested that the scaled chi-square based on the method developed by Satorra
and Bentler appears to be a reasonable approach to dealing with nonnormality in samples
(Curran et al. 1996; Finney and DiStefano 2006; Hu et al. 1992). In LISREL 8.80, Robust
Maximum Likelihood (RML) can be used to estimate the free parameters in models based
on non-normal data. PRELIS 2.80 gives the estimations of polychoric covariance and
asymptotic covariance matrices, which allow RML to provide the Satorra-Bentler scaled
chi-squares in the LISREL 8.80 solutions for estimating the non-normal data.
Evaluation of model ﬁt was based on multiple criteria, including the theoretical
meaningfulness of the model, absolute-ﬁt indices (how well a model ﬁts the data, without
comparing to a baseline model), incremental ﬁt measures (how much better the model ﬁts
than a baseline model) and model cross-validation (how the model can be replicated with
an independent sample). Absolute ﬁt indices include Satorra-Bentler scaled chi-square (v
2),
root mean square error of approximation (RMSEA), goodness-of-ﬁt index (GFI), and
standardized root mean residual (SRMR). Incremental ﬁt measures include the non-normed
ﬁt index (NNFI) and the comparative ﬁt index (CFI). For model cross-validation, the total
sample was split randomly into two sub-samples for model exploration and validation
respectively, and a cross-validation index (CVI) was computed to indicate discrepancies
among the sub-samples (Hu and Bentler 1999).
3 Results
Reliability analyses showed that all the scales and subscales except the self-efﬁcacy
subscale were highly reliable, i.e., they had alpha coefﬁcients of .77 or above (Table 1).
Analyses based on Pearson correlations showed that all variables were correlated in the
expected directions (with a two-tailed multistage Bonferroni correction; Table 2). Dif-
ferent measures of positive youth development and global positive youth development
were positively correlated with life satisfaction, and all of them were negatively correlated
with substance abuse, delinquency, intention to engage in problem behaviour, and global
problem behaviour.
As expected, variables were normally distributed, except substance abuse and delin-
quency of problem behaviour variables having the values of skewness greater than 2 and the
values of kurtosis greater than 7 (West et al. 1995). To deal with data’s non-normality,
Robust Maximum Likelihood (RML) method, with Satorra-Bentler scaled chi-square, was
used in the present study. In two-step modelling (Anderson and Gerbing 1988), the mea-
surement models of the positive youth development, life satisfaction and problem behaviour
were tested ﬁrst. Results showed that the ﬁfteen-indicator positive youth development ﬁt the
data [Satorra-Bentler scaled v
2 (90, n = 3575) = 2075.82; RMSEA = 0.08; GFI = 0.85;
SRMR = 0.044; NNFI = 0.98; CFI = 0.98; CVI = 1.14] and that the three-indicator
problem behaviour had excellent ﬁt indices [Satorra-Bentler scaled v
2 (0, n = 3575) = 0;
CVI = 0.01].Theconstructvalidityofbothscaleswassupported.SimilartoSunandShek’s
study (2010), the measurement model of the ﬁve-indicator life satisfaction did not ﬁt well.
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123After dropping item 5, the modiﬁed four-indicator life satisfaction had a signiﬁcant
v
2-difference (Dv
2 = 231.4, Ddf = 3, p\0.01), and good ﬁt [Satorra-Bentler scaled
v
2 (2, n = 3575) = 8.53; RMSEA = 0.03; GFI = 1.00; SRMR = 0.009; NNFI = 1.00;
CFI = 1.00; CVI = 0.02].
To examine the structural model, the six hypothetical models were tested and compared.
The one showing optimal ﬁt was selected to represent the ﬁnal model.
3.1 Step (1): Testing Model 1
As shown in Table 3, the ﬁt indices of Model 1 were adequate [Satorra-Bentler scaled v
2
(206, n = 3575) = 3243.90; RMSEA = 0.06; GFI = 0.86; SRMR = 0.047; NNFI =
0.98; CFI = 0.98; CVI = 12.78] (see Fig. 1). Model 1 explained 42% of the variance in
life satisfaction and 8% of the variance in problem behaviour.
3.2 Step (2): Testing Model 2 with Model 1
The ﬁt indices of Model 2 were adequate [Satorra-Bentler scaled v
2 (207, n =
3575) = 3253.85; RMSEA = 0.06; GFI = 0.86; SRMR = 0.052; NNFI = 0.98; CFI =
0.98; CVI = 12.58] (Table 3; see Fig. 2). Model 2 explained 42% of the variance in life
satisfaction and 7% of the variance in problem behaviour. When compared with Model 1,
Table 3 Goodness-of-ﬁt indices of structural models (N = 7,151)
Structural model v
2(df) Dv
2(Ddf) RMSEA GFI SRMR NNFI CFI CVI
(1) Model 1 3243.90(206) 0.06 0.86 0.047 0.98 0.98 12.78
(2) Model 2 3253.85(207) 0.06 0.86 0.052 0.98 0.98 12.58
Model 2 Vs. Model 1 9.95(1)**
(3) Model 3 3243.90(206) 0.06 0.86 0.047 0.98 0.98 1.45
Model 3 Vs. Model 1 N.A.
(4) Model 4 3265.31(206) 0.06 0.85 0.22 0.98 0.98 1.61
Model 4 Vs. Model 1 N.A.
(5) Model 5 3240.20(206) 0.06 0.86 0.21 0.98 0.98 1.61
Model 5 Vs. Model 1 N.A.
(6) Model 6 3209.19(206) 0.06 0.86 0.051 0.98 0.98 12.90
Model 6 Vs. Model 1 N.A.
A better ﬁtting model was judged by Satorra-Bentler scaled v
2, RMSEA\0.08, GFI, NNFI and
CFI[0.90, SRMR\0.05, a low CVI value, and a signiﬁcant v
2-difference for nested models
(** p\0.01)
Fig. 1 Tested model 1: partial mediation model
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123although Model 2’s CVI was a bit lower, it had a higher Satorra-Bentler scaled v
2.
Therefore, Model 1 was preferred, which suggested that life satisfaction partially mediated
the relationship of positive youth development to problem behaviour. It was used as a
baseline model for further model comparison.
3.3 Step (3): Testing Model 3 with Model 1
The ﬁt indices of Model 3 were also adequate [Satorra-Bentler scaled v
2 (206, n = 3575) =
3243.90; RMSEA = 0.06; GFI = 0.86; SRMR = 0.047; NNFI = 0.98; CFI = 0.98;
CVI = 1.45] (Table 3;s e eF i g .3). Model 3 explained 43% of the variance in positive youth
development and 6.8% of the variance in life satisfaction. Although Model 3 had a lower CVI
value, Model 3 was not preferred because the theoretical support and empirical evidences
maintaining the relationships in this reverse effect model (Diener et al. 1999;G e o r g i a d e sa n d
Boyle 2007) were not as strong as those of Model 1. Therefore, Model 1 was preferred.
3.4 Step (4): Testing Model 4 with Model 1
When compared with Model 1, although Model 4 had a lower CVI, it had higher Satorra-
Bentler scaled [v
2 (206, n = 3575) = 3265.31] and a poor SRMR (0.22) (Table 3; see
Fig. 4). It suggested that the bidirectional relationship between positive youth development
and life satisfaction was not preferred. Therefore, Model 4 was rejected.
3.5 Step (5): Testing Model 5 with Model 1
When compared with Model 1, although Model 5 had a lower CVI, it had a poor SRMR
(0.21) (Table 3; see Fig. 5). It suggested that the non-recursive model with two bidirec-
tional paths was not preferred. Therefore, Model 5 was rejected.
Fig. 2 Tested model 2: Full mediation model
Fig. 3 Tested model 3: Reverse effect model
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1233.6 Step (6): Testing Model 6 with Model 1
The ﬁt indices of Model 6 were adequate [Satorra-Bentler scaled v
2 (206,
n = 3575) = 3209.19; RMSEA = 0.06; GFI = 0.86; SRMR = 0.051; NNFI = 0.98;
CFI = 0.98; CVI = 12.90] (Table 3; see Fig. 6). When compared with Model 1, although
Model 6’s CVI was a bit higher, it had a lower Satorra-Bentler scaled v
2. Hence, Model 6
was preferred and accepted as the ﬁnal model in the present study because it had the most
optimal ﬁt indices, although it is noteworthy that it was only slightly better than Model 1.
Moreover, the direct effects of positive youth development on both life satisfaction and
problem behaviour, and the reciprocal relationship between life satisfaction and problem
behaviour, have been supported by different studies (e.g., Catalano et al. 2004; Desousa
et al. 2008; Fergusson and Boden 2008; Sun and Shek 2010). Such a non-recursive model
explained 46% of the variance in life satisfaction and 11% of the variance in problem
behaviour. The variances explained by this model were better than those of Model 1.
All in all, the ﬁndings supported the original hypotheses: (1) positive youth develop-
ment was positively related to life satisfaction; (2) positive youth development was neg-
atively related to adolescent problem behaviour; and (3) life satisfaction was negatively
related to adolescent problem behaviour. It should be noted that the correlations between
positive youth development and problem behaviour and between life satisfaction and
problem behaviour were comparatively weaker, although they were signiﬁcant. Similar to
many previous ﬁndings in the West (e.g., Ciarrochi et al. 2003; Laudet and White 2008;
Paxton et al. 2006; Vecchio et al. 2007), the present study found that Chinese adolescents
having better bonding, social competence, emotional competence, behavioural compe-
tence, self-efﬁcacy, prosocial behaviour and spirituality were more likely to have higher
levels of life satisfaction; and adolescents having higher levels of life satisfaction were less
likely to engage in problem behaviour (e.g., Desousa et al. 2008; MacDonald et al. 2005).
In addition to this, the present study further showed that resilience and beliefs in the future
were other signiﬁcant positive youth development constructs associating with life
Fig. 4 Tested model 4: Non-recursive model with a bidirectional path between exogenous and one
endogenous variables
Fig. 5 Test model 5: Non-recursive model with two bidirectional paths. pyd positive youth development,
ls life satisfaction, pb problem behaviour
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123satisfaction among adolescents. Particularly, positive identity and spirituality were closely
associated with life satisfaction. More importantly, as Model 6 was found to be the optimal
model, the vital importance in promoting positive youth development to enabling satis-
faction with life and alleviating risk-taking behaviour among early adolescents is main-
tained. Moreover, the reciprocal relationship between life satisfaction and problem
behaviour also pointed to the signiﬁcance in cultivating adolescents’ satisfaction with
one’s life to mitigate substance abuse and delinquency, as well as in preventing or reducing
adolescents’ anti-social behaviour to encourage appreciation and content with life. In short,
the ﬁndings suggest that adolescents should equip themselves with higher levels of strength
pyd 
Is 
pb 
SA 
DE 
BI 
G1 
G2 
G3 
G4 
0.62 
0.73 
0.66 
0.72 
0.79 
0.77 
0.68 
0.68 
0.65 
0.63 
0.73 
0.80 
0.69 
0.62 
0.85 
0.64 
-0.18 
-0.13    -0.13 
0.07 
0.11 
0.20 
0.56 
0.53 
0.53 
1.61 
0.31 
0.52 
0.39 
1.06 
1.10 
1.09 
0.92 
BO 
RE 
SC 
RB 
EC 
CC 
BC 
MC 
SD 
SE 
ID 
BF 
PI 
PN 
SP 
0.31 
0.26 
0.23 
0.41 
0.25 
0.18 
0.22 
0.25 
0.25 
0.69 
0.34 
0.56 
0.44 
0.42 
0.97 
Fig. 6 Tested model 6: Non-recursive model with a bidirectional path between two endogenous variables.
pyd positive youth development, ls life satisfaction, pb problem behaviour, BO bonding, RE resilience, SC
social competence, RB recognition for positive behaviour, EC emotional competence; CC cognitive
competence, BC behavioural competence, MC moral competence, SD self-determination, SE self-efﬁcacy,
ID positive identity, BF beliefs in the future, PI prosocial involvement, PN prosocial norms, SP spirituality,
SA substance abuse, DE delinquency, BI intention to engage in problem behaviour, G1-G4 4 indicators of
Life Satisfaction Scale
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123and more positive development attributes, particularly their beliefs in the future and
spirituality (see Fig. 6), so as to appraise life optimistically and to behave oneself properly.
Thus, the implication of these ﬁndings is that the Government should devise education and
youth policies to promote positive youth development so that adolescent problem behav-
iour can be minimized. Actually, in the recent release of the Resource Kit on Anti-Drug
Education in Schools (Narcotics Division 2010), one proposal is to implement a positive
youth development program titled Project P.A.T.H.S. (Shek and Sun 2010a, b) with a view
to reduce adolescent substance abuse in the long run.
4 Discussion
The main purposes of the present study were to replicate a previous study (Sun and Shek
2010) and to test the different models pertinent to the relationships among positive youth
development, life satisfaction and problem behaviour in Chinese adolescents over time.
Several unique features were highlighted in this study. First, due to the paucity of studies
on the inter-relationships among positive youth development, life satisfaction and problem
behaviour concurrently in both Western and Chinese contexts, it is an important addition to
the literature. Second, as studies on adolescent quality of life are almost non-existent (Shek
2010b), this study took a community sample of Chinese early adolescents in Hong Kong.
Third, the sample size was large and this large sample was followed up in a consecutive
year. Fourth, validated assessment tools measuring positive youth development, life sat-
isfaction and adolescent problem behaviour were employed. In fact, analyses supported the
reliability and construct validity of the measures. Fifth, latent variables analyses were
performed which permit comparison of different models and depiction of the predictive
directionality of the variables. Although non-normal data were found for the problem
behaviour data, the problem was handled by using asymptotic covariance matrix, Robust
Maximum Likelihood estimation procedures and Satorra-Bentler scaled chi-square.
Finally, it is an invaluable research study demonstrating the importance of replication.
By a series of model testing and comparison, the present ﬁndings further demonstrated
the relationships among positive youth development, life satisfaction and problem
behaviour in Chinese adolescents. It ﬁlls the research gap in the existing literature, which
mainly examined the relationships among stressful life events/parenting, life satisfaction
and problem behaviour among youths in the West (McKnight et al. 2002; Suldo and
Huebner 2004). Consistent with the ﬁndings of Sun and Shek (2010), the present ﬁnding
supported Model 6 which suggests that positive youth development predicts life satis-
faction and problem behaviour, with life satisfaction and problem behaviour having a
bidirectional relationship. Although the full and partial mediating role of life satisfaction
(Model 1 and Model 2) showed adequate ﬁt indices, suggesting that the mediating role of
life satisfaction is plausible, they were comparatively inferior models. Most importantly,
following the precise paths in testing the statistical models using latent variable analyses,
the present ﬁndings are highly similar to those reported by Sun and Shek (2010), thus
successfully replicating the previous ﬁndings. In conjunction with the previous ﬁndings,
the present ﬁndings suggest that unidirectional path models may not be adequate in
delineating the relationships among positive youth development, life satisfaction and
adolescent problem behaviour. Furthermore, attention should be paid to the reciprocal
relationships between life satisfaction and problem behaviour.
Unlike Sun and Shek’s study (2010), Model 3 also obtained adequate ﬁt indices in the
present study. However, in this cross-sectional study, such a reverse effect model was not
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123preferred for several reasons. First, it lacks concrete theoretical framework in supporting
the inﬂuence of problem behaviour to life satisfaction and positive youth development, as
well as the inﬂuence of life satisfaction to positive youth development. Second, existing
empirical evidences of the prediction of problem behaviour to life satisfaction were limited
to adult sample in longitudinal studies (Georgiades and Boyle 2007), and those of life
satisfaction to positive youth development were even non-existent (Diener et al. 1999). In
fact, the reverse effect model in the present study was hypothesized based on logical
deduction and following that in Sun and Shek’s study (2010), in order to allow testing of
various potential relationships among the variables. The present ﬁndings propose that the
predictive relationships of problem behaviour to life satisfaction and positive youth
development are possible. However, longitudinal studies are highly recommended to
further validate these predictive relationships.
Obviously, the present study reinforces the importance of replication in the area of
quality of life research. Adopting a critical realist position, Tsang and Kwan (1999) argued
that ‘‘although replication cannot yield certain conclusions, it does not follow that it is not
desirable to conduct replicated studies or that replication has no epistemic signiﬁcance.
When a replication successfully conﬁrms the ﬁndings of the original study, it provides at
least some support for the theory concerned. If the two studies are far apart in time, the
replication supports the temporal validity of the theory as well. When numerous replica-
tions in diverse circumstances are repeatedly successful, it is highly likely that the theory
has hit upon some real structure or mechanism in the social world, barring an alternative
nonrealist explanation of this success.’’ (p.759). The present ﬁndings could highly replicate
those of the previous study (Sun and Shek 2010) might be due to the fact that the same
cohort was used in different points of time. However, it should be noted early adolescents
are experiencing rapid changes. Though just 1 year distant, Secondary 2 (Grade 8) students
are having different levels of developmental characteristics, such as adjustment to puberty,
cognitive maturation, rapid expansion of social circle, increased stress, encountering higher
levels of social expectations, and gradual detachment from the family, when comparing to
those in their Secondary 1 (Grade 7) level. Therefore, the present ﬁndings obviously
demonstrate the temporal validity of the ﬁndings reported by Sun and Shek (2010).
The present study is imperative for several reasons. First, although there are Western
studies examining the associations between life satisfaction and problem behaviour, there
are few Western studies examining the relationships among positive youth development,
life satisfaction and problem behaviour simultaneously in a single study. Second, this is the
second known scientiﬁc study in the Chinese communities using data collected in early
adolescents in Hong Kong which successfully replicated the previous ﬁndings. As Chinese
people constitutes roughly one-ﬁfth of the population in the world, the recruitment of
Chinese participants is important. The data in this study were collected within the context
of the Project P.A.T.H.S. in Hong Kong which is a pioneer positive youth development in
different Chinese communities. Noting that Hong Kong is just a Special Administrative
Region, P.R.C. with roughly 7 million people and constitutes a small portion of Chinese
people when comparing with roughly 1.3 billion people in mainland China, generaliz-
ability of the present ﬁndings to people in mainland China should proceed with caution.
Nevertheless, the present ﬁndings could serve as an important pointer for future research
on Chinese adolescents. Third, SEM is a statistical technique used to delineate the rela-
tionships among positive youth development, life satisfaction and problem behaviour, of
which the hypotheses and hypothetical models were developed based on theoretical sup-
port and empirical evidences. The ﬁnal model was selected with reference to both theo-
retical meaningfulness of the model and statistical ﬁt indices. The study by Sun and Shek
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123(2010) was based on Secondary 1 (Grade 7) students while the present study was based on
Secondary 2 (Grade 8) students. The ﬁndings showed that the relationships amongst
positive youth development, life satisfaction and problem behaviour are rather stable in
early adolescence years. This is a ground breaking ﬁnding which has not been reported
in the literature. Finally, although the present ﬁndings are similar to the ﬁndings reported in
Sun and Shek (2010), the replicated ﬁndings do not imply that the ﬁndings are unimpor-
tant. As pointed out in the preceding paragraphs, replication over time is a vital step in
science.
Several limitations exist in the present study. First, although the present model was
based on a large sample of Chinese early adolescents in the Hong Kong, the generaliz-
ability of the preferred model to adolescent population in mainland China and other
cultural contexts should be cautious. Replication of the ﬁndings is needed. Second, as the
present study was based on one cross-sectional data of a longitudinal research study, only
causal inferences could be made. It is necessary to conduct studies utilizing the data from
several waves to validate the predictive directionality of the variables in the models. Third,
the effects of social desirability and self-serving biases should be taken into consideration
in our students’ self-reporting data. Notwithstanding the above limitations, the present
study demonstrates that adolescents with a higher level of positive youth development
were more satisﬁed with life and had lesser problem behaviour, with higher level of life
satisfaction and lower level of problem behaviour mutually inﬂuencing each other. These
replicated ﬁndings provide ‘‘an invaluable aid to scientiﬁc progress’’ (Reese 1999), a
further advance in the literature on positive youth development, and an important basis for
developing the future Chinese adolescents. In conjunction with other ﬁndings suggesting
that positive youth development programs are able to promote positive behaviour but
reduce problem behaviour in adolescents (Shek 2010c; Shek and Ma in press; Shek and
Sun 2010a, b; Shek and Yu in press), it is recommended that regular curricular-based
positive youth development programs should be implemented in the high school context
and relevant policies facilitating the implementation should be devised.
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